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(54) HYBRID INTEGRATED CIRCUIT DEVICE AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate the need for 
heating the circuit board of a hybrid integrat ed circuit 
by omitting Au thin wires and Au coatings by coating a 
first electrode on the circuit board side and a second 
electrode on a flexible sheet side with Ni and connecting 
metallic wires composed of the coating Ni and Al to each 
other by wire bonding. 

SOLUTION: Cu patterns 14, 18, and 20 are formed on 
the circuit board 1 1 of a hybrid integrated circuit 
insulated with an insulating material 12. Then the surface 
of the circuit board 1 1 is coated with a resist film 41 
having a rectangular window 40 and electroplating is 
performed. After electroplating, Ni coatings 42 ere 
formed on pads 20 by impressing voltages upon wires 18 
so as to make electric currents flow. In addition, a 
flexible sheet is stuck to the board 1 1 with an adhesive. 
Finally, Al thin wires are bonded after the adhesive is 
cured. Therefore, the wire bonding of the Al thin wires 
becomes possible at a room temperature and the 

bondabilrty of the thin wires can be improved, because the flexible sheet itself can prevent the 
softening of the underlying adhesive. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hybrid integrated circuit substrate with which the electric conduction 
pattern was prepared in the front face by which insulating processing was carried out at 
least, The flexible sheet which an electric conduction pattern is prepared in a front face, 
and was stuck on said hybrid integrated circuit substrate through adhesives, The 1st 
electrode of Cu prepared in said hybrid integrated circuit substrate corresponding to the 
non-superimposing section with said flexible sheet, In the hybrid integrated circuit 
equipment which has the metal thin line which connects electrically said the 2nd 
electrode and electrode and said 2nd electrode of Cu prepared in said flexible sheet [ 1st ] 
Hybrid integrated circuit equipment characterized by connecting to said the 1st electrode 
and 2nd electrode corresponding to a connection of said metal thin line said metal thin 
line which nickel is covered and consists of this nickel and aluminum that were covered 
by wirebonding. 

[Claim 2] Hybrid integrated circuit equipment according to claim 1 with which Au is 
covered by the front face of said 1st electrode corresponding to the connection of said 
metal thin line. 

[Claim 3] A substrate and the flexible sheet which an electric conduction pattern is 
prepared in a front face, and was stuck on said hybrid integrated circuit substrate through 
adhesives, The 1st electrode of the semiconductor chip prepared in said substrate 
corresponding to said flexible sheet top or opening of said flexible sheet, In the hybrid 
integrated circuit equipment which has the metal thin line which connects electrically 
said the 2nd electrode and electrode and said 2nd electrode of Cu prepared in said 
flexible sheet [ 1st ] Hybrid integrated circuit equipment characterized by connecting to 
the 2nd electrode corresponding to the connection of said metal thin line said metal thin 
line which nickel is covered and consists of this nickel and almninum that were covered 
by wirebonding. 

[Claim 4] An electric conduction pattern is prepared in the front face of the hybrid 
integrated circuit substrate by which insulating processing was carried out at least. The 
1st electrode of Cu prepared in said hybrid integrated circuit substrate through adhesives 
at said hybrid integrated circuit substrate corresponding to lamination and the non- 
superimposing section with said flexible sheet in the flexible sheet with which the electric 
conduction pattern was prepared in the front face, In the manufacture approach of the 
hybrid integrated circuit equipment which connects the 2nd electrode of Cu prepared in 
said flexible sheet with a metal thin line on said flexible sheet near said 2nd electrode The 
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field which the 3rd electrode of Cu is prepared and contains said the 2nd electrode and 
said 3rd electrode is the manufacture approach of the hybrid integrated circuit equipment 
characterized by carrying out patterning of said copper foil and said nickel after being 
formed by copper foil and covering nickel on this. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About hybrid integrated circuit equipment, insulating processing 
of the front face is carried out at least, and this invention relates to the equipment which 
stuck the flexible sheet on this, using a substrate as the hybrid integrated circuit substrate 
with which wiring and a component were mounted, or a mere support substrate. 
[0002] 

[Description of the Prior Art] Generally, the degree of integration of hybrid integrated 
circuit equipment is taken into consideration, and there is hybrid integrated circuit 
equipment with which multilayer structure was adopted. This is explained to JP,04- 
273 1 5 1 ,A, JP,04-87358,A, etc. in detail. 

[0003] Especially the latter official report is what stuck the flexible sheet on aluminum 
substrate of anodizing with which Cu pattern was formed, and is stuck on some 
substrates. On the other hand, wearing nature with a device was taken into consideration, 
the flexible sheet 10 was adopted, and, as for drawing 7 , the sectional view 
corresponding to [ corresponding to a top view in a top ] an A-A line in the bottom is 
explained by one in drawing. 

[0004] At least, a front face is the hybrid integrated circuit substrate by which insulating 
processing was carried out, since the metal substrate is adopted here, insulating resin 12 
is put on a front face, and, as for the drawing number 1 1, Cu pattern is formed on this. 
This Cu pattern changes in the island 24 grade formed in order to avoid the crossover 
with the pads 20 and 21 for connecting the wiring 17 of the land 14 in which the IC chip 
13 is carried, the bonding pad 16 to which IC chip is connected through the metal thin 
line 15, and the flexible sheet 10, and the wiring 18 of the hybrid integrated circuit 
substrate 1 1 through the metal thin line 19, and wiring 22 and'wiring 23 which extend to 
a device. 

[0005] And a means of a configuration by which a lid is put on a hybrid integrated circuit 
substrate, and the thing currently generally called case material are adopted and closed. 
As for this structure, resin is separately poured in hollow structure and in this. Moreover, 
the closure is carried out by the potting method which applies resin to the parts of a 
transfer mold famous as the mold approach of a semiconductor IC, and an IC chip 12 
metallurgy group thin line. 
[0006] 

[Problem(s) to be Solved by the Invention] An ambient atmosphere-proof is taken into 
consideration and, as for pads 16, 20, and 21 and island 24 grade, Au plating 25 is 
performed here. However, since the layer of the bottom of a pad becomes by Cu26, 
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nickel plating 27 hard as a substrate is performed from the softness. However, there were 
the following problems. 

[0007] ** The Au plating 25 is very expensive as an ingredient, and causes the rise of 
cost. 

** The nickel plating 27 is required as a substrate. 

** The etchant of Au is an aqua regia, and even if it is going to carry out patterning after 
complete plating, selective etching is impossible and can cover it only with electrolytic 
plating or electroless deposition on the pad by which patterning was carried out. 
[0008] In the former electrolytic plating, the leading-about line for passing a current is 
needed for pads 16, 20, and 21 and an island 24, and it becomes the hindrance of 
packaging density. In the latter electroless deposition, if pads 16, 20, and 21, an island 24, 
and spacing of wiring become a fine pattern 100 micrometers or less, it will become a 
short cause. For example, Au will generate and connect too hastily between pads 21 and 
21 and 21. 

[0009] Moreover, when it was going to form the bonding post on the pattern only by non- 
electrolyzed nickel plating, Lynn etc. is mixed in the non-electrolyte as an impurity, and 
when this impurity deposited, there was a problem on which bonder BIIRITI gets worse. 
** When wire bonding is carried out using the thin line of Au, since approaches are a 
supersonic wave and thermocompression bonding junction, also at the lowest, substrate 
temperature is needed about 150 to 170 degrees. The flexible sheet 10 and the lower layer 
adhesives 28 become soft for this temperature, and a bonder kinky thread tee gets worse. 
The more it becomes especially a fine pattern and many numbers of bondings become, 
the more this problem becomes remarkable. 
[0010] 

[Means for Solving the Problem] This invention was accomplished in view of the above- 
mentioned technical problem, covers nickel the 1st to the 1st electrode by the side of the 
hybrid integrated circuit substrate corresponding to the connection of a metal thin line, 
and the 2nd electrode by the side of a flexible sheet, and solves it by connecting said 
metal thin line which consists of this nickel and aluminum that were covered by 
wirebonding. 

[001 1] It solves by covering Au the 2nd on the front face of said 1st electrode 
corresponding to the connection of said metal thin line. It solves by connecting to the 2nd 
electrode corresponding to the connection of a metal thin line said metal thin line which 
covers nickel and consists of this nickel and aluminum that were covered by wirebonding 
the 3rd. 

[0012] Since bonding of the aluminum wire is carried out by the room temperature and 
the supersonic wave and it can carry out bonding of the nickel, it can omit Au thin line 
and Au coat, and does not need to heat a substrate. After forming the field which contains 
said the 2nd electrode and said 3rd electrode [ 2nd ] of Cu near the electrode in the 4th on 
a flexible sheet by copper foil and covering nickel on this, said copper foil and said nickel 
are solved by carrying out patterning. 

[0013] nickel will become completely unnecessary [ the outgoing line for passing a 
current ], if unlike Au it can etch into the copper foil and coincidence of a conductor by 
the etchant of FeC13 and CuC12 grade, copper foil is attached to the whole surface like 
drawing 6 and it plates there. 
[0014] 
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[Embodiment of the Invention] The hybrid integrated circuit equipment concerning the 
operation gestalt of this invention is explained below, as for drawing 1 and drawing 2 , 
the lamination conditions of a flexible sheet only differ -- it is - except [ its ] - 
parenchyma -- it is the same. Moreover, the sign of drawing 7 explained as a 
conventional example is adopted and explained. 

[0015] Insulating processing of the front face is carried out at least first, and there is a 
hybrid integrated circuit substrate 1 1 with which the pattern of Cu was put on this. This 
hybrid integrated circuit substrate 1 1 is considered [ that a ceramic, a metal, a printed 
circuit board, etc. are various and ]. Especially in the substrate which changes by the 
insulating material like a ceramic or a printed circuit board, although not needed, since 
the metal substrate is adopted here, insulating resin 12 is put on the front face. 
Furthermore, wiring 17 and 18, pads 20 and 21, and Cu pattern electrode of land 14 grade 
are formed. 

[0016] Copper foil is first stuck all over a metal substrate, and this copper foil is etched 
through a resist and formed in the predetermined pattern. Cu pattern is formed in the 
lower layer of the flexible sheet 10 mentioned later, and the non-superimposing sections 
Tl and T2 with the flexible sheet 10 here. It is especially suitable for the lower layer of 
the flexible sheet 10 as that by which what has thin thickness, such as wiring and printing 
resistance, is arranged. Moreover, when a chip resistor, Chip IC, etc. are formed in the 
bottom of the flexible sheet 10, it is necessary to adjust the thickness of the adhesives 28 
mentioned later. Moreover, it is not desirable that a metal thin line arranges components, 
such as a chip resistor which is thick with wiring, under the pad 20 by which bonding is 
carried out. 

[0017] On this substrate, although the circuit was made to constitute, a circuit may not be 
constituted but you may utilize as a support substrate. That is, the below-mentioned 
flexible sheet may realize a circuit and this support substrate may be utilized as the back 
up plate at the time of bonding. In this case, IC chip may be laid on a land 14, as shown 
in drawing. Moreover, a land may be omitted and you may lay directly. In this case, 
thermal resistance is taken into consideration and insulating resin 12 is omitted. 
Moreover, you may lay in the land formed on the flexible sheet 14. 
[001 8] Then, there is a flexible sheet 10. This flexible sheet has a polyimide film or 
desirable polyethylene terephthalate. Besides, Cu pattern electrode is put like the hybrid 
integrated circuit substrate mentioned above. The patterns here are pads 16 and 20, an 
island 24, wiring 1 7 and 22, and 23 grades. 

[0019] And the opening 30 for IC chip 13 is formed in the flexible sheet 10. Generation 
of heat of IC is one of reasons especially the opening 30 is formed. Since thermal 
conductivity is bad, a flexible sheet exposes a direct metal substrate, is fixing to the land 
14 here, and makes heat dissipation of IC good. IC with little generation of heat may not 
prepare'opening, but may fix directly to the land on the flexible sheet 10 here. 
[0020] Although the flexible sheet 10 with which this pattern was formed fixes through 
adhesives 28, the adhesives of acrylic or an epoxy system are used here. Furthermore, the 
pad 21 located in the pad 20 on the flexible sheet 10 and the non-superimposing section, 
the pad 16 electrically connected with IC chip, and the other pads (island) 24 are 
connected by the metal thin line. 

[002 1 ] The description of this invention is to adopt what does not adopt 
thermocompression bonding, i.e., the bonding by the thin line of aluminum. That is, since 
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an ultrasonic bonding is used for the bonding of aluminum at a room temperature, it can 
make soft neither the flexible sheet 10 nor adhesives 28, and can raise a bonder kinky 
thread tee. 

[0022] For Tg (glass transition temperature) of the flexible sheet of a polyimide system, 
Tg of the flexible sheet of polyethylene terephthalate is [ especially Tg of the adhesives 
of an epoxy system of Tg of about 80 degrees and acrylic adhesives ] about 80-150 
degrees 30 to 40 degrees 200 degrees. Therefore, a flexible sheet and adhesives are in a 
hard condition, and bonder BIIRITI does not fall so that this temperature may show. 
[0023] Moreover, aluminum thin line is connectable with both Au and nickel. However, 
three of the points that a leading-about line for Au to pass a current further into the point 
that electrolytic plating is desirable, and the part which carries out electrolytic plating in 
electrolytic plating is needed are taken into consideration, and nickel is plated with the 
softness of a flexible sheet, and a fine pattern 100 micrometers or less on Cu pattern by 
the bonding area on the flexible sheet 10. 

[0024] It has the description of that nickel is hard, connection with aluminum thin line is 
possible for it, and selective etching is possible for nickel so that it may understand by the 
manufacture approach ( drawing 6 ) described below, nickel plating of the comparatively 
large area being carried out in electrolysis, and being able to etch into a fine pattern, since 
copper foil is moreover stuck on the whole surface. . Drawing 8 is a drawing for 
explaining three kinds of topologies in opening 30, and the 1st connects the pad 16 on a 
flexible sheet, and the pad 31 on IC. The 2nd connects the pad 33 which extended from 
wiring under a flexible sheet, and the pad 32 on IC. As the 3rd, the pad 34 which 
extended from wiring under a flexible sheet, and the pad 35 which extended from wiring 
on a flexible sheet are connected. These three gestalten can consider that by which what 
one is chosen and changes, and all the things that choose two and change are carried out 
to one opening, and the IC chip 13 and a land 14 may be omitted in the 3rd connection 
method. 

[0025] since it is not heated at the time of bonding whichever it makes it ~ a pad 33 ... 
and a pad 34 -- since ... maintains hardness, improvement in a bonder kinky thread tee is 
realizable. A precise oxide film is formed of heat treatment by the chip capacitor before 
that the point which was excellent in bonder BIIRITI by nickel electrolytic plating has the 
high purity of nickel, and bonding, and soldering of a chip resistor, and heat treatment at 
the time of the die bond of IC chip, and an oxide film does not grow after that. Therefore, 
at the time of bonding, an oxide film is torn easily and bonding becomes possible. 
[0026] As first shown in drawing 3 , the Cu patterns 14 and 18 and 20 grades are formed 
in the hybrid integrated circuit substrate 1 1 by which insulating processing was carried 
out by the insulating material 12. It is omitted although formed in others here. Then, the 
resist film 41 which exposed the rectangle field 40 of an alternate long and short dash line 
like drawing 4 is covered, and electrolytic plating is performed here. In order to pass a 
current with wiring 18 to a pad 20 here, as an electrical potential difference is impressed 
and hatching was carried out at the point, the nickel coat 42 is formed. 
[0027] Furthermore, as shown in drawing 5 , the flexible sheet 10 is stuck through 
adhesives 28. The Cu patterns 16, 17, and 20 and 22 grades are formed in the flexible 
sheet 10 here. Moreover, opening 30 is formed so that the land 14 of the hybrid integrated 
circuit substrate 1 1 may be exposed. And nickel is plated through the resist which 
exposed the part of nickel plating using the approach shown in drawing 4 . 



15 



[0028] After being stuck through adhesives 28 finally and hardening adhesives, bonding 
of the thin line of aluminum is carried out. nickel plating of a up to [ the hybrid integrated 
circuit substrate 1 1 of drawing 4 ] and nickel plating of a up to [ the flexible sheet 10 ] 
may be processed like drawing 6 here, the part to which, as for drawing 6 , copper foil 43 
is first stuck all over hybrid integrated circuit substrate 1 1 , and nickel plating is 
performed, i.e., here, - a pad 20 electrolytic plating is performed to the field containing 

Here, since Cu is stuck on the whole surface, the leading-about line for passing a 
current between patterns is not needed at all. When flexible, if the hybrid integrated 
circuit substrate 1 1 is transposed to the flexible sheet 10, it can do similarly. And the field 
44 in which this nickel was formed, and the pattern on which nickel was put by etching 
copper foil 43 through a resist can be formed. 

[0029] And a means of a configuration by which a lid is finally put on a hybrid integrated 
circuit substrate, and the thing currently generally called case material are adopted and 
closed. As for this structure, resin is separately poured in hollow structure and in this. 
Moreover, the closure is carried out by the potting method which applies resin to the parts 
of a transfer mold famous as the mold approach of a semiconductor IC, and an IC chip 12 
metallurgy group thin line. 
[0030] 

[Effect of the Invention] As explained above, the 1st to the 1st electrode by the side of the 
hybrid integrated circuit substrate corresponding to the connection of a metal thin line, 
and the 2nd electrode by the side of a flexible sheet By connecting said metal thin line 
which covers nickel and consists of this nickel and aluminum that were covered by 
wirebonding Since wirebonding of aluminum becomes possible at a room temperature, 
softening of the adhesives under the flexible sheet itself and a flexible sheet can be 
prevented, and improvement in bonder BIIRITI can be realized. And reduction of cost is 
also realizable with aluminum thin line. 

[0031] Furthermore, after forming the field which contains said the 2nd electrode and 
said 3rd electrode [ 2nd ] of Cu near the electrode on a flexible sheet by copper foil and 
covering nickel on this, by carrying out patterning of said copper foil and said nickel, the 
leading-about line for passing a current to Cu pattern on which nickel is put can become 
unnecessary, and a part and packaging density without this leading-about line can be 
raised. 
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